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(54) Information management technique 

(57) An information managennent system allowing 
the Improved efficiency of data transfer in a networic 
composed of a server (S) and a plurality of clients (C) is 
disclosed. The server (S) stores a structured document 
(F) to be shared among the clients and each of the cli- 
ents (C) stores a duplication (F*) of the structured docu- 



ment. When a part of the structured document is 
updated, the server notifies the clients of an update of 
the structured document using an updated minimum 
unit of the structured document including the updated 
portion of the structured document. 
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Description 

[0001] The present invention relates to an informa- 
tion managemem systenn in a network and. in particular, 
relates to a technique of managing update information 
when information such as a structured document stored 
in a storage device such as a server device on the net- 
work Is updated. 

[0002] In recent years, there has been proposed a 
function of accessing a server device on a network (In 
panicular, the Internet) and taking out information from 
the network by using a mobile or portable terminal. 
[0003] FIG. 1 shows an exannple of a system config- 
uration for a portable terminal T to access a server 
device S existing on a network N. As shown in FIG. 1 , a 
dedicated server device called a gateway server device 
G is installed at an access point for the network N so 
that the portable lermtnal T can access the network N 
on the netv-vork N. 

[0004] The portable terminal T is connected to the 
gateway server device G via a radio channel. Communi- 
cation is conducted via the radio channel by using a 
communication protocol called WAP (Wireless Applica- 
tion Protocol) and optimized for characteristics of the 
radio channel and the ponable terminal T. Funhermore. 
between the server device S on the network and the 
gateway server device G, ccmmunicaiion based upon a 
standard protocol of the network N is conducted. In the 
case where the network N is the Internet, the standard 
protocol includes Internet standard prctocois, such as 
HTTP (HyperText Transfer Protocol) and TCP {Trans- 
mission Control Protocol). 

[0005] The gateway server oevice G has a function 
of conducting protocol conversion and data conversion 
between the communication protocol of VMP and the 
standard protocol on the network N. For example, in the 
case where a document held in the server device S on 
the network has the HTML format, the gateway server 
device G has a function of converting the document of 
the HTML formal to a document of WML (Wireless 
Markup Language) format used in the WAP. For exam- 
ple, in the case where a document held in the server 
device S on the network is a WML document of the text 
form, the gateway server device G has a function of 
converting the WML document of the text form into the 
binary form to perform data compression. 
[0006] The WML serving as the standard language 
of WAP, which is a communication protocol between the 
gateway server device G and the portable terminal T, 
will now be described. 

[0007] The WML has been proposed as a markup 
language for devices, such as portable telephones and 
PDAs (Personal Digital Assistants), limited in bandwidth 
or display size. The "markup language" means a lan- 
guage for directly embedding layout information and 
specifications such as character size and/or decoration, 
called tags. in the text and conducting screen display or 
printing. 



[0008] In a WML document, there are two concepts 
called "Deck" and "card\ In the Vv'ML, one page of the 
document is called deck, and a unit of display which can 
be displayed on the portable terminal is called card. In 
5 other words, once a certain deck is downloaded, the 
deck is stored in a memory of the portaoie lennlnal, end 
the scrolling from a card to another card in the deck is 
conducted In the memory. 

[0009] In general, a radio network is not suitable tor 
JO exchange of data having a very large size. In addition, 
the portable terminal as a client device does not have a 
hard disk of a large capacity as installed in a personal 
computer. Therefore, it is better that received data are 
as small and compact as possible. Thus, as for contents 
?5 created by the WML, the data size thereof can be made 
compact enough to be stored in the memory of the port- 
able terminal, 

[0010] Operation of the system having the above- 
described configuration will now be described by refer- 
ee? ring to FIG. 1 . 

[0011] First, the portable terminal T notifies the 
gateway server device G of the capability information of 
a storage section for storing document data. Here, it is 
assumed that this capability information represents the 
?5 memoi'^' capacity of the portable terminal T. 

[0012] Upon receiving this notice, the gateway 
server device G registers the capability information 
received from each portable terminal device T 
(0013) Subsequently, a deck acquisition request is 
30 sent from the portable terminal T to the server device S 
on the network N. As for communication at this time, the 
portable terminal T uses the telephone number of the 
gateway server device G to access the gateway server 
device G. Then, the gateway server device G looks at 
35 the address information of the server device S con- 
tained in the deck acquisition request received from the 
portable terminal T and gets access to the server device 
S. 

[001 4] Upon receiving this deck acquisition request, 
'to the server device S transmits a response containing 
address 'information identifying the portable terminal T 
as a request source to the gateway server device G. As 
a result, a deck requested by the portable terminal T is 
transmitted to the portable terminal T as the request 
45 source via the gateway server device G. 

[0015] In the case where a shared document exist- 
ing In both the client device (such as a portable termi- 
nal) and the server device is changed at both or one of 
the client device and the server device, however, it is 
so necessary to transfer not a changed part of the docu- 
ment but the whole of the changed document to the 
other because document update management is con- 
ducted in units of a document, 

[C016] For example, even if only a card which is a 
55 part of a document is updated in the document type 
WML used in the WAP, it is necessary to transmit a 
whole deck including the changed card again. In other 
words, even if there is the same document in a storage 
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section of the client device, it is necessary to transmit 
the whole document to the client device so as to update 
the changed pan of the document, resulting in extra 
data transmission. 

[001 7) In the WAP service for which a very large 
number of users are supposed, the number of requests 
sent to the server device at a time is also expected to 
become a considerable value. If a whole documeni is 
transmlned again each time the document Is updated, 
then the load ot the network Increases end there is a 
possibHlt>' that an unexpected situation will occur. 
[0018] Furthermore, even if a document is updated 
in the server device S, the update information Is not 
broadcasted, but merely the newest document is trans- 
mined when the client device has issued a document 
acquisition request. 

f0019] Therefore, it is not possible to know whether 
a document held in the server device S has been 
updated, unless the client device C issues a document 
acquisition request. Even in the case where a document 
is not updated, a request from the client device C may 
occur. Especially in service of the WAP for which a large 
number of users are expected, the load of the network 
is likely to considerably Increase. 
[0020] In view of the above-described circum- 
stances, the present invention has been made. An 
object of the present invention is to provide an infonna- 
tion management system and an information update 
method allowing the improved efficiency of data transfer 
in a network composed of a server and a plurality of cli- 
ents. 

[0021] According to the present invention, in an 
information management system comprising a plurality 
of nodes connected to each other via a network, each of 
the plurality of nodes comprises: a storage for storing 
information to be shared among the plurality of nodes; 
and an update manager for managing an update of the 
information using an updated minimum unit of the infor- 
mation, the updated minimum unit including an updated 
portion of the information. 

[0022J The update manager may transmit an 
updated minimum unit of the infornnation to another 
node. The update manager may transmit update infor- 
mation to another node, the update information includ- 
ing identification information identifying an updated 4$ 
minimum unit of the information. 
[0023] At a node receiving an updated minimum 
unit of the information from another node, the update 
manager may update a corresponding minimum unit of 
the Infornnation stored in the storage using the updated so 
minimum unit received. 

[0024] The infonnation may comprise a plurality of 
elements which are hierarchically structured, wherein a 
minimum element including the updated ponion of the 
information is determined as the updated minimum unit ss 
[0025] The update manager may manage the 
update of the information using an update time at which 
the update of the information occurs and. when an 



update occurs at the node, transmit update information 
10 another node, the update information including the 
update lime. 

[0026] At a node receiving the update information 
from another node, the update manager may update the 
infomiation stored in the storage based on the update 
infonnation received. Wore specifically, the update man- 
ager determines whether the update time of the update 
Infonnatiofi received is later than an updated lime of the 
10 infonnation currently stored In the storage. When the 
update time of the update information received is later 
than an updated time of the information currently stored 
in the storage, the update manager requests transfer of 
an updated minimum unit of the information. 
75 [0027] The. update manager may transmit an 
updated minimum unit of the information to another 
node at a plurality of predetermined times. 
[0028] The update manager may transmit update 
information to another node at a plurality of predeter- 
20 mined times, the update information including Identifica- 
tion Information identifying an updated minimum unit of 
the Information. The update manager manages the 
update of the information using an update time at which 
the update of the information occurs, the update infor- 
ms mation further includes the update time. 

[0029] According to another aspect of the present 
invention, the information management system may fur- 
ther include a control node for controiling communica- 
tions between the nodes on the network. The control 
30 node may include: an infonnation manager for manag- 
ing the information stored in the storage for each of the 
nodes; an update information receiver for receiving an 
update information from a first node at which an update 
of the infonnation occurs; and an update controller for 
transmitting the update information received from e first 
node to a second node. 

[0030] The update controller of the control node 
may transmit the update Information received from the 
first node to the second node at a plurality of predeter- 
mined times. 

[0031] When the second node receives the update 
information from the control node, the update manager 
of the second node may update the information stored 
in the storage based on the update information 
received. 

[0032] In the second node, the update manager 
may determine whether the update time of the update 
infornnation received is later than an updated time of the 
information currently stored in the storage, and when 
the update time of the update Information received is 
later than an updated time of the Information currently 
stored in the storage, the update manager may use the 
identification infomiation to request transfer of an 
updated minimum unit of the Information from the con- 
trol node, 

[0033] According to further another aspect of the 
present invention, the control node may Include: an 
information storage for storing the information stored in 
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the storage of each of the nodes; an infornnation man- 
ager for managing the information for each of the nodes 
and an update time thereof; a update infonnation 
receiver for receiving an update Information frorr- a firsi 
node at which an update of the information occurs; and 5 
an update controller for selecting a second node having 
the update time of the information stored therein, which 
is later than the update time included rn the update infor- 
mation received from the first node, and transmitting the 
updated minimum unit of the information identified by jo 
the identification information included in the update 
information received from the first node, to the second 
node. 

[0034] The present invention is applicable to a 
structured document processing system comprising a 15 
network composed of a server device and a plurality of 
client devices, the server device storing a structured 
document composed of a plurality of elements which 
are hierarchically structured, each of the elements 
being a constituent unit of the structured document, and 20 
each of the client devices storing a duplication of the 
structured document. The server device includes: an 
update manager for managing an update of the struc- 
tured document using an updated minimum elemem of 
the structured document, the updated minimum ele- 25 
ment including an updated portion of the structured doc- 
ument. 

[0035] According to still another aspect of the 

present invention, an information management method 
in a system comprising a plurality of nodes connected to 30 
each other via a network, the method includes the steps 
of: at each of the plurality of nodes, a) storing informa- 
tion to be shared among the plurality of nodes in a stor- 
age; and b) managing an update of the information 
using an updated minimum unit of tne information, the 35 
updated minimum unit including an updated portion of 
the information. 

[0036] According to further another aspect of the 

present invention, a structured document updating 
method in a network composed of a server device and a 
plurality of client devices, the server device storing a 
structured document composed of a plurality of ele- 
ments which are hierarchically structured, each of the 
elements being a constituent unit of the structured doc- 
ument, and each of the client devices storing a duplica- 45 
tion of the structured document, the method includes 
the steps of: at the server device, a) managing an 
update of the structured document using an updated 
minimum element of the structured document, the 
updated minimum element including an updated porjon so 
of the structured document; and b) notifying the client 
devices on the network that the structured document is 
updated when a part of the structured document has 
been changed. 

[0037] The Information management m.ethod/sys- SB 
tem and the structured document updating method/sys- 
tem can be implemented by respective ones of 
computer programs running on a program-controlled 



processor. 

FIG. 1 is a diagram showing a general system con- 
fjgurailon for accessing a server device on 3 net- 
work from a portable terminal; 

FIG. 2 is a block diagram showing the configuration 
of a first embodiment according to the present 
invention; 

FIG. 3 is a configuration diagram showing a struc- 
ture of a structured document; 

FIG. 4 is a configuration diagram showing a struc- 
ture of a structured document; 

FIG. 5 is a configuration diagram showing a struc- 
ture of a structured document; 

FIG. 6 is a sequence chart showing a communica- 
tion sequence; 

FIG. 7 is a diagram showing a deck and cards; 

FIG. 8 Is a block diagram showing the configuration 
of a second embodiment according to the present 
invention; 

FIG. 9 is a sequence chart showing a communica- 
tion sequence; 

FIG. 10 is a sequence chart showing a communica- 
tion sequence; 

FIG. n is a block diagram showing the configura- 
tion ot a third embodiment according to the present 
Invention; 

FIG. 12 is a diagram showing the configuration of 
elements E of a document F for managing element 
update timi!^ 

FIG. 1 3 is a diagram showing an example of node 
update time; and 

FIGS. 1 4 is a block diagram showing the configura- 
tion of a fourth embodiment according to the 
present invention, 

FIRST EMBODIMENT 

[0038] Referring to FIG. 2. a system according to a 
first embodiment of the present invention includes at 
legist two document processing devices and a gateway 
server device G, which are connected to each other by 
a network N. The gateway server device G executes, as 
a proxy, protocol processing between a document 
processing device sending as a client device C and 
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another document processing device serving as a 
server device S. 

[0039] The document processing devices includes 
a server device S that stores a source document and a 
client device C that stores a duplicaiiori of the document 
acquired from the "server device S. The document 
processing device serving as the client device C and the 
document processing "device serving as the server 
device S are determined from document to document. 
Hov^ever. a document processing device may always 
function as the server device S, or may always function 
as the client device C. 

[0040] As shown in FIG, 2, the client device C 
includes a request transmission section Cl, a reply 
reception section C2. and a broadcast information 
reception section C4. serving as interface means to the 
network N, and a document data storage section C3 for 
storing document information. 

[0041] The request transmission section Cl is a 
function section for transmitting a request for document 
transmission or the like to the server device S. The reply 
reception section C2 is a function section for receiving a 
reply from the server device S. The broadcast infomia- 
tion reception section C4 is a function section for receiv- 
ing information broadcasted by the server device S and 
comparing update time of a document contained in 
received update information with already stored update 
time of the document. The document data storage sec- 
tion C3 is a function section for preserving information 
of a document or the like sent from the server device S. 
[0042J Furthermore, as shown in FIG. 2, the server 
device S includes a request reception section Si. an 
reply transmission section S2. and a broadcast informa- 
tion transmission section S4, serving as interface 
means to the network N, and a document data storage 
section S3 for storing document information, 
[0043] The request reception section SI is a func- 
tion section for receiving a request for document trans- 
mission or the like from the client device C. The reply 
transmission section S2 transmits a reply (such as a 
stored document or the like) to a request issued by the 
client device C to the client device C. The broadcast 
infonmatlon transmission section S4 notifies (broad- 
casts) all document processing devices existing on the 
network N that a document stored by itself has been 
updated. The document data storage section S3 stores 
and manages a document. 

[0044] A document F stored in the document data 
Storage section S3 is stored in the document data stor- 
age section C3 of the client device as a duplication doc- 
ument F'. 

[0045] The gateway server device G includes a pro- 
tocol procfiofiing section G1. e broadcafit Information 
reception section G2, a client document management 
section G3. and a broadcast information transmission 
section G4. 

[0046] The protocol processing section Gi has a 
function of relaying a request issued by the client device 



C to the server device S, and relaying a reply received 
from the server device S to the client device C. In other 
words, in the case where the client device C is a radio 
portable terminal and the server device exists on the 
5 network., the protocol processing seaion Gi conducts 
protocol conversion between, for example, the commu- 
nication protocol of the WAP and the standard protocol 
in the network. The broadcast information reception 
section G2 receives update information broadcasted by 
to the server device S. 

[0047] The client storage document management 
section G3 monitors a document transferred between 
the client device C and the server device S. on the basis 
of specifications of the document data storage section 
15 C3 of the client device C. and thereby simulates the 
state (such as available storage capacity) of the docu* 
ment data storage section of the client device C. Fur- 
thermore, the client storage document management 
section G3 manages the client device C as to a duplica- 
2c tion of which document data is stored in the client 
device C. 

[0048] On the basis of management information of 
the client storage document management section G3. 
the broadcast information transmission section G4 
es transmits update information of an element E of the doc- 
ument F to the client device C whch stores a duplication 
document P of the document F stored in the server 
device S. 

[0049] Next, a structured document to which the 
30 present embodiment having the above-described con- 
figuration is applied will now be described. 
[0050] A document to which the present embodi- 
ment is applied is a structured document of HTML 
(HyperText Markup Language), SGML (Standard Gen- 
35 eralized Markup Language). XML (Extensible Markup 
Language). WML (Wireless Markup Language), or the 
like. 

[0051] As shown In Fig. 3, In the structured docu- 
ment, elements serving as units of document parts are 
^0 hierarchically formed. Each element is represented by 
using tags that are marks for identifying an element. 
[0052] As shown in FiG. 4, one element is formed of 
a start tag for representing its element name, contents 
of the element, and an end tag for representing an end 
45 of the element. Each of components fomning an element 
is called a node. 

[0053] As shown in FIG. 5. an element has a node 
tree structure having a tag node as the top. For exam- 
pie, in the hierarchical structure of an element E. the 
so element E has a tag node d as the top. The tag node d 
has child nodes d1 and d2. The child node d2 has its 
child nodes d3 and d4, 

[0054] Furthormor*, among nodo troes of the ele- 
ment E, each partial node tree having a tag node as the 
55 top also forms an element. For example, as shown in 
FIG. 5, an element E1 is formed of a node tree having 
the tag node d1 as the top. An element E2 is formed of 
a node tree having the lag node d2 as the top. An ele- 
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ment E4 is formed of a node tree having the tag node 
as ihe lop. 

[0055] In such a system that a duplication of a doc- 
ument stored in a document processing device existing 
on a network is held by another document processing 
device, it is now assumed that a part of a structured 
document stored In b document processing device has 
been updated. A first purpoee of the present embodi- 
ment havirtg the above-described configuration is to 
conduct Information update management in an element 
that is a minimum constituent unit to form a structured 
document and includes that updated part, 
[0056) In the case where a document held by a doc- 
umeni processing device has been updated, a second 
purpose is to notify another document processing 
device or gatev/ay server device existing on the network 
that the document has been updated, 
[0057] Assuming that a part of a structured docu- 
nr»ent stored in a document storage device has been 
updated, a third purpose is to transmit in this case 8 
minimum element forming the structured document and 
containing the updated ponion to another document 
processing device storing the same structured docu- 
ment. 

[0058) In order to achieve the first purpose, when 
one of the nodes forming an element of the document 
has been updated, a transfer object flag I is added to the 
top node of a minimum element containing the updated 
node, in the present embodiment. In this case, the 
transfer object flag f is provided as an attribute value of 
a node tag. Furthermore, update time may be described 
in a header field of the document. Update time may be 
managed by using a different file. Alternatively, update 
time may be managed as externa! meta information 
v\^hich is information accompanying the document. In 
documents of the XML format, it is also possible to use 
RDF (Resource Description Framework). 

[0059) When a node that is a part of a document is 
updated, therefore, only an element containing the 
updated node can be transferred instead of the v/hole ol 
the document. As a result, the amount of transferred 
data and the time required for data transfer can be 
reduced, taking some of the load off the network. 
[0060] In order to achieve the second purpose, the 
broadcast information transmission section S4 is pro- 
vided in the server device. When a document stored in 
the server device is altered, the broadcast information 
transmission section S4 broadcasts update information 
to the network to notify other document processing 
devices that the document has been updated. 

[0061] In order to achieve the third purpose, a mini- 
mum element forming the structured document and 
containing the updated portion is identified by using the 
transfer object flag f. The minimum element thus identi- 
fied is transmitted by the reply transmission section S2. 



Operatio n 

[0062) An example of an operation in the above- 
described configuration will now be described. 

5 [0063] A request transmitted by the client device C 
is received by the gateway server device G and the 
gateway server device G transmits the request received 
trom the client devies C to the eerver device S. 
[0064] A request issued by the client device C to the 

w server device S is processed as described hereafter. 
When the client device C has transmitted a request from 
its request transmission section Cl and the server 
device 3 existing on the network has received the 
request via the gateway server device G. the server 

75 device S conducts processing in its document data stor- 
age section S3 depending on the contents of the 
request received at the request reception section Si, 
and transmits an reply to the received request to the cli- 
ent device C from the reply transmission section S2 via 

20 the gateway server device G. 

[0065) If the request transmined by the client device 
C is to transfer document data, then the server device S 
reads a necessary document F from, the document stor- 
age section S3, and transmits the document F to the cii- 

25 ent device C as a reply to the request. 

[0066] It the request transmined by the client device 
C is to store document data carried thereby, then the 
server device S stores the document data F contained 
in the request received from the client device C, in the 

30 document data storage section S3. 

[0067] In the case where a node of the document F 
is updated in the server device S, an element that is a 
transfer pbject (i.e., an element to be transferred) is 
determined in the document data storage section S3 of 

35 the server device S. As described above, the transfer 
object flag f is attached to the top node of the element to 
be transferred. By referring to the transfer object flag f. 
therefore, the document data storage section S3 deter- 
mines an element to be transferred. 

40 [0068] With reference to FIG. 5. If the node di has 
been updated, then n minimum element E to be trans- 
ferred, among elements containing the node di, is 
determined as a transfer object. If the node d3 has been 
updated, then a minimum element £2 to be transferred, 

45 among elements containing the node d3, determined as 
a transfer object. 

[0069] As an example, it is now assumed that the 
node di is updated and the element E is determined as 
a transfer object. Immediately, after the element E is 
50 determined as a transfer object, update information of 
the element E is broadcasted by the broadcast informa- 
tion transmission section S4 to other data processing 
devices via the network N. 

[0070] Upon receiving update information of the 
55 element E of the document F at the broadcast informa- 
tion reception section G2. the gateway server device G 
simulates the state of the document data storage sec- 
tion C3 of each client device C in the client storage doc- 
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ument management section G3, and transmits update 

information of the element E of tf^e document F to the 
client devices C that stores a duplication document F of 
the document F. by using the notification transmission 
section G4. 

[0071) Upon receiving the update information of the 
element E of the document F from the gateway server 
device G, the client device C examines whether a dupli- 
cation document F' of the document F exists in the doc- 
ument data storage section C3. If the duplication 
document P of the document F exists, then the client 
device C transmits a data request for the element E of 
the document F from the request transmission section 
Cl to the server device S via the gateway server device 
G. 

[0072] Upon receiving the data request at the 
request receiving section Si from a client server device 
C, the server S reads the requested element E of the 
document F from the document data storage section 
S3, and transmits the requested element E from the 
reply transmission section S2 to the client device C as 
the data request source via the gateway server device 
G. 

[0073] Upon receiving the element E of the docu- 
ment F at the reply reception section C2. the client 
device C updates the element E of the document F* 
stored in the document data storage section C3. 
[0074] If a node of the duplication document F is 
updated in the client device C. then a minimum element 
including the updated node is determined as a transfer 
object as the case of update of the document in the 
server device S. 

[0075] More specifically, for example, if the node d3 
as shown in FIG. 5 is updated, the element E2 is deter- 
mined as a transfer object. When the element E2 is 
determined as an element to be transferred, the client 
device C transmits a storage request of the element E of 
the document F from the request transmission section 
C1 to the server device S via the gateway server device 
G, in accordance with the document storage request 
received by the request transmission section SI, the 
server S updates the element E2 of the document R 
[0076] By referring to FIG. 6, an example of com- 
munication conducted when the portable terminal T 
serving as a client device C accesses the server device 
S existing on the Internet will now be described. 
[0077] In this case. WAP (Wireless Application Pro- 
tocol) is used as a communication protocol between the 
portable terminal T and the gateway server device G. 
Funhermore. it is now assumed that both a document 
stored in the server device S and a document stored in 
the portable terminal T are of the WML (Wireless 
Markup Language) format. As described earlier, in a 
document of the WML format, there are concepts called 
"deck" and "card". The "deck" corresponds to one page 
of the document, and the "card* is the unit of displayable 
data that can be presented on the display of the porta- 
ble terminal T. The "deck" and "card" also have a docu- 



ment structure as shown in FIG. 7. 
[0078] First, the portable terminal T .notifies the 
gateway server device G of the capability information of 
the document data storage section of itself. Here, the 
5 capability infor.-nation represents the storage capaciiy of 
the document data storage section of the ponable ter- 
minal T 

[0079] Upon receiving this notification of the capa- 
bility information from each portable terminal T, the 
10 gateway server device G registe.-^ the capability infor- 
mation of each poaable terminal T in the client docu- 
ment management section G3. 

[0080] Subsequently, an acquisition request of a 
deck is sent from the portable terminal T to the server 
15 device S on the network. This access to the server 
device S can be performed by the portable terminal T 
accessing the gateway server device G at the telephone 
number thereof because the deck acquisition request 
contains the address infomnation of the server device S 
20 existing on the network. 

[0081 ) Upon receiving this deck acquisition request 
from the gateway server device G, the server device S 
transmits an reply containing address information iden- 
tifying the portable terminal T as the request source to 
?5 the gateway server device G. As a result, the deck is 
transmitted to the portable terminal T as the recuest 
source via the gateway server device G. 
[0082] At this time, the client storage document 
management section G3 of the gateway server device 
30 G manages document information stored in the docu- 
ment data storage section 03 of the portable terminal T, 
such as information representing a document stored in 
each portable terminal T and update time of the stored 
document. 

35 [0083] Subsequently, when a part of a document F 
stored in the server device S is updated, the server 
device S notifies the gateway server device G of the 
card update information, 

[0084] The gateway server device G simulates the 
40 state of the document data storage section of each port- 
able terminal T and selects a portable tenmina! T which 
should be notified of the update infomnation of the doc- 
ument F The gateway server device G then notifies the 
selected portable terminal T of the update information 
45 received from the server devce S. 

[0085] Upon being notified of the update infomna- 
tion, the portable terminal T transmits an acquisition 
request (including the destination address information 
of the server device S) for card data to the gateway 
50 server device G. The gateway server device G in turn 
transmits the acquisition request for the card data to the 
server device S that is a destination of the acquisition 
request. 

[0085] Upon receiving the acquisition request, the 
55 server device transmits the requested card to the pona- 
ble tenninal T via the gateway server device G. 
[0087] As described above, according to the first 
embodiment, when a node that is a part of a document 
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is updated, it is possible to transmit only an element 
which is a pan (or a card in ihe case of a document hav- 
ing the WML tormat) containing the updated node 
instead of the whole of the document. As a result, the 
amount of transferred data and the time required for 
data transfer of the document can be reduced and 
accordingly the load of the network can be decreased. 

[0088] Furthermore, the gateway server device G 

car. filter document data update information broad- 
casted from the server device S and transmit the update 
information to only the client device C that holds the 
same document. Therefore, the amouni of data trans- 
ferred between the gateway device and the client device 
C can be reduced. 

SECOND EMBODIMENT 

[0089] Referring to FIG. B, a second embodiment 
according to the present invention will now be 
described. The feature of the second embodiment is 
such thai the gateway server devbe G includes a docu- 
ment data storage section G5. 

[0090] The document data storage device G5 
included in the gateway server device G duplicates a 

documem F transferred from the server device S to the 
client device C, and stores the duplicated document 
therein. 

[0091] Upon reception of a request for acquisition of 
a document F held by the server device S from the client 

device, the gatev/ay server device G of the present 
embodiment searches the document data storage sec- 
tion G5 for a duplication of the requested document R It 
the duplication of the document F is found, then the 
gateway server device G sends it back to the client 
device C. If such a duplication of the requested docu- 
ment F is not found, then the gateway server device G 
relays the acquisition request to the server device S. 
tJpon receiving a duplication of the document F from the 
server device S as a response to the acquisition 
request, the gateway server device G transfers it to the 
client device C. Furthermore, the gateway server device 
G stores the duplication of the document F received 
from the server device S in the document data storage 
section G5. 

[0092] If the gateway server device G has received 
update information of an element E of the document F 
from the server device S at the broadcast information 
reception section G2 and there is a duplication of the 
document F in the document data storage section G5, 
then the gateway server device G transmits an acquisi- 
tion request for the element E of the document F to the 
server device S. When receiving the element E of the 
document F from the server device S, the gateway 
server device G replaces the corresponding data stored 
in the document data storage section G5 with the data 
of the updated element E of the document F received 
from the sender device S. Furtnermore, from simulation 
Infonnation obtained in the client storage document 



management section G3, the gateway server device G 
identifies a client device C storing the document F asso- 
ciated with the update infonrjaiion received from the 
server S, and notifies the client device C, by the broad- 
5 cast information transmission section G4, of ihe update 
information of the element E of the document F received 
from the server device S. 

[0093] If B duplication of the document F is not 
found in the document data storage seaion G5. then 

w the gateway server device G identifies, based on the 
simulated information obtained in the client storage doc- 
ument management section G3. a client device C stor- 
ing the document F associated with the update 
information received from the server device S. If a client 

15 device C storing the document F associated v/ith the 
update information received from the server device S 
does not exist, then this processing is skipped. If there 
is at least one client device C storing the document 
associated with the update information received from 

20 the server device, then the gateway server device G 
transmits an acquisition request of the document F to 
the server device S and newly stores the updated docu- 
ment F in the document data storage section G5. Fur- 
thermore, the gateway server device G notifies the 

•25 identified client device C of the update information of the 
element E of the document F of the server device S 
from the broadcast information transmission section 
G4. 

[0094] By referring to FIGS. 9 and 10, an example 

30 of communication conducted when the portable termi- 
nal T serving as the client device C accesses the server 
device S existing on the Internet wilt now be described. 
[0095] In this case as well. WAP is used as the 
communication protocol between the portable terminal 

35 and the gateway server device." Furthermore, it is now 
assumed that a document stored in the server device S 
and a document stored in t.ie poaabie terminal T serv- 
ing as the client device are of the WML format. 
[0096] When a card of a document stored in the 

^0 document data storage section S3 of the sen/er device 
S is updated, the server d'.vice S notifies the gateway 
server oevtce G of the card update information. 
[0097] As shown in FIG. 9, if the gateway server 
device G has received card update information from the 

45 server device S at the broadcast information reception 
section G2 and there is a duplication of the correspond- 
ing deck in the document data storage section G5, then 
the gateway server device G transmits an acquisition 
request for the card of the deck to the sen/er device S. 

50 When receiving the card of the deck from the server 
device S. the gateway server devk:e G replaces the cor- 
responding data stored in the document data storage 
section G5 with the card of the deck received from the 
server device S. Furthermore, from simulation informa- 

55 tion obtained in the client storage document manage- 
ment section G3, the gateway server device G identifies 
a portable terminal T storing the document F associated 
with the card update information received from the 
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server S, and notifies the portable terminal T, from the 
broadcast information transmission section G4., of the 
update information of the card received from the server 
device S. 

[0098] As shown in FIG. 10. i' there is not a dupftca- 
tion of the deck in the document data storage section 
G5 of the gateway server device G, then the gateway 
server device G identifies a portable terminal T storing 
the deck associated with the card update information 
received from the server device S from the simulated 
Intormatlon In the client storage document management 
section G3. If there is at least one portable terminal T 
storing the deck associated with the card update infor- 
mation received from the server device S, then the gate- 
way server device G transmits an acquisition request for 
the deck to the server device S end newly stores the 
received deck in the document data storage section G5. 
Furthermore, the gateway server device G notifies the 
identified portable terminal T of the update information 
of the deck card of the server device S from the broad- 
cast information transmission section G4, and transmits 
the card to the portable terminal T for the acquisition 
request. 

[0099} In the second embodiment as described 
above, the gateway server device G stoes the dup!ica> 
tion of the document held by the server device S. As a 
result, it is possible to prevent such inconvenience that 
an acquisition request for the same document and doc- 
ument data are transferred between the gateway server 
device G and the server device S several times. In addi- 
tion, the amount of data transfen-ed between the gate- 
way server device G and the server device S can be 
reduced. 

[0100] In the second embodiment, the gateway 
serwer device G transmits update information received 
from the server device S to the client device C. However, 
me gateway device G may manage update time of the 
document stored by each client device C, and transfer 
an element of the document directly to a client device 
that stores a document having an update time older 
than the update time contained in the update infonna- 
tion received from the server device S. 

THIRD EMBODIMENT 

(01011 By referring to FIG. n, a third embodiment 
according to the present invention will now be 
described. 

[0102] As shown in FIG. 11, the present embodi- 
ment has no gateway server device on the network N. 
which is provided in the above-described first and sec- 
ond embodiments. In other words, the present embodi- 
ment provides direct communication between the 
sen/er device S and the client device C using one com- 
munication protocol. 

[0103] A request transmined by the client device C 
to the server device S Is processed as hereafter 
described. If the client device C transmits a request 



from the request transmission section Cl to the server 
device S via the network N, then the server device S 
conducts processing In the document data storage sec- 
tion S3 on the basis ot the request received by the 
5 request reception section Si. and transmits an reply to 
the request from the reply transmission section S2 to 
the client device C via the network N. 
[01 04] If the request transmitted by the client device 
C to the server device S is storage ot document data. 
^0 then the server device S stores the document data F 
contained in the request received from the client device 
C, in the document data storage section S3. 
[0105] If a node of ihe document F is updated in the 
server device S. then an element including the updated 
15 node is determined as a transfer object in the document 
data storage section of the server device S. The transfer 
object flag f is attached to the top node of the element to 
be transferred. 

[0106] As an example, it is now assumed that the 
20 node di is updated and the element E becomes a trans- 
. ter object. When the element E is determined as a 
transfer object, update information of the element E is 
immediately broadcasted from the broadcast informa- 
tion transmission section S4 via the network N. 
25 [Q^ 07] Upon receiving the update infonmation of the 
element E of the document F at the broadcast informa- 
tion reception section C4, the client device C deter- 
mines whether a duplication document F' of the 
document F exists in the document data storage section 
30 C3. If the duplication document F' of the document P 
exists, then the client device 0 transmits a request for 
the element E of the document F from the request trans- 
mission section CI to the server device S via the net- 
work N. 

35 [0108] Upon receiving the request at the request 
receiving section Si, the server device S reads the 
requested element E of the document F from the docu- 
ment data storage section S3, and transmits the ele- 
ment E from the reply transmission section 52 to the 
client device C as a transmission request source via the 
network N. 

[0109] Upon receiving the element E of the docu- 
ment F at the reply reception section C2. the client 
device C updates the element E of the document P 
45 stored in the document data storage section 03 by 
replacing it with the received element E. 
[0110] If a node of the dupiication document F' of 
the document F is updated in the client device C, then 
an element Is determined as a transfer object similarly 
so to the case of update of the document in the server 
device S. For example, if the node d3 as shown in FIG. 
3 is updated, then the element E2 is determined as a 
transfer object. When the element E2 is determined as 
en element to be transferred, the client device C trans- 
55 mils a storage request of the element E2 of the docu- 
ment F from the request transmission section CI to the 
server device S via the network N. In accordance with 
the document storage request received by the request 
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transmission section Si. the server device S updates 
the corresponding elemeni E2 ol ihe ciocurneni F. 
[01 11] When a node that is a part of a document is 
updated, only an element which is a part containing the 
updated node is transmitted instead of the whole of the 
document, as described above. As a result, the amount 
of transferred data and the time required for data trans- 
fer can b« reduotd, and therefore tne load of the net- 
work becomes smaller. 

FOURTH EMBODIMENT 

[0112] By referring to FIGS. 12 to 14, a fourth 
embodiment of the present invention will now be 
described, 

[0113] In the first to third embodiments, the timing 
of update information transmission to the client device C 
is restricted to a time when update has been conducted. 
[0114] According to the present embodiment, the 
timing of update infonnation notification is not restricted 
to the time when update has been conducted, but 
update information is transmitted at arbitrary time inter* 
vals in a predetermined time period. Accordingly, even if 
a failure occurs in the network between the server 
device and the client device when update has occurred, 
it becomes possible to convey the update information to 
the client device C. 

[0115] In the present embodiment, the timing of 
update infonmation transfer is different from the timing of 
document update. Therefore, it is necessary to manage 
the update times of elements that may be determined 
as a transfer object, element by element. 
[0116] By referring to FIGS. 12 and 13. a method for 
managing the node update time Information for each 
element will now be described. 
[0117] As shown in FIG. 12. in the update time 
information management, the tag nodes d. d2 and d4 
which are top nodes of the elements which may be 
determined as a transfer object have update time infor- 
mation TE, TE2 and TE4 besides the transfer object 
flags attached therewith, respectively, 
[0118] As shown in FIG. 12 and FIG. 13. it is now 
assumed that nodes d, d1, d2, d3 and d4 have been 
generated at time tO. The tag node d has the generation 
time to as update time information TE. In the same way. 
the tag node di has the generation time tO as update 
time information TEi. The tag node d2 has the genera- 
tion time to as update time information TE2. Tne tag 
node d4 has the generation time tO as update time infor- 
mation TE4. 

[0119] If the node d3 is updated at timet 1 later than 
the time tO, then a minimum element E2 which is deter- 
mined as a transfer object among elements including 
the node d3 is considered to have been updated, and 
the update time information TE2 held by the top node d2 
of the element E2 is changed to the time tl . 
[0120] Furthermore, if the node d4 is updated at 
time t2 later than the time tl, then a minimum element 



E4 v^hich is determined as s transfer object among ele- 
nicnis including me node d4 is considered to have- boon 
updated, and the update time information T£4 held by 
the top node d4 of the element E4 Is changed to the 

5 time 12. 

[0121] Furthermore, if the node di is updated at 
time t3 later than the time t2, then a minimum element E 
wnieh to datermtned aa a tranater object among ele- 
ments including the node di is considered to have been 

w updated, and the update time information TE4 held by 
the top node d of the element E is changed to the time 
t3. 

[0122] As shown in FIG. 14, the server device S 
includes a timing management section S5. The timing 

15 management section S5 manages update information 
recorded in the top tag nodes of the above-described 
elements, and outputs the timing of the update informa- 
tion of an element to the broadcast information trans- 
mission section S4. 

20 [0123] In accordance with an instruction from the 
timing management section S5, update information of 
each elemeni is periodically broadcasted from the 
broadcast information transmission section S4 for a 
fixed time period. The update information includes an 

25 element identifier and update time information. 

[01 24] Upon receiving the update information of the 
elemeni E of the document F, tor example, the client 
device 0 compares update time of a duplication docu- 
ment F* of the document F stored in the document data 

30 storage section with update time information TE of the 
element contained in the update information received 
from the server device S, If the update time information 
TE of the element E contained in the update information 
is later than the stored update time, then the client 

35 device C transmits an acquisition request for the ele- 
ment E of the document R 

[0125] Even if the same update inform.ation for the 
same element is received plural times, it becomes 
unnecessary to conduct update repeatedly once update 

40 is effected. 

[0126] In the present embodiment, the server 
device S includes the timing management section S5. In 
the case where the gateway server device G is provided 
as in the first and second embodiments, the gateway 

45 server device G may include the timing management 
section. 

[0127] In the present embodiment, update informa- 
tion of the document F is transmitted from the server 
device S or the gateway server device G to the diem 

so device G at arbitrary time intervals. Even rf a failure 
occurs in the network between the client device and the 
server device or the gateway server device when 
update has occurred, therefore, it is possible to notify 
the client device C of the update infomnation. 

55 [0128] The above-described embodiments are pre- 
ferred embodiments of the present invention. However, 
the present invention is not limited to them. Various 
modifications can be effected without departing from 
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the spirit of the present invention. 
[0129J For example, in the above-described embod- 
iments, infonnation stored in the document processing 
device is assumed to be a structured document. How- 
ever, the information may be moving picture infcrrnalion. 
In this case, when moving picture information has been 
altered, a start point and an end point of an alteration of 
the moving picture infomiation are managed as a pair In 
a storage device for storing the moving picture inforTna- 
lion. 

[0130] Furthermore, the above-described embodi- 
ments have been described by taking the data transfer 
from the server device to the client device as an exam- 
ple. However, the above-described embodiments can 
be implemented in the data transfer between the ciient 
devices as well. This is made possible by providing the 
client device C with the function of the server device S. 
[0131) Furthermore, in the above- described second 
embodiment, the document data storage section G5 of 
the client device G stores the whole of a document. 
However, the document data storage section G5 may 
store only updated elements. In this case, it is neces- 
sary to hold elements of a document stored in the doc- 
ument data storage section G5 until all client devices C 
storing the document to be updated have received the 
updated document, by means of the management of the 
client storage document management section G3. 
[0132] Furthermore, the document data storage 
section of each of the client device C and the server 
device S or the gateway server device G nay include a 
version Information management section for managing 
version information of a document. In this case, the ver- 
sion information management section of the server 
device S side has a locking function of preventing 
update of a document until ail client devices C that store 
the same document to be updated have completed the 
update of the document In addition, the version infor- 
mation management section of the client device C side 
manages the version information of a document the cli- 
ent device C holds. 

[0133] Furthermore, the client device C may include 
a controller that controls such that an element of a doc- 
ument received in units of an element is combined with 
a document held in the document data storage section 
and the combined data is displayed on a display sec- 
tion. 

[0134] Furthermore, in the above-described 
embodiments, update information is transferred from 
the server device to the client device, and the server 
device transmits an updated document element to a di- 
em device that has transmitted a document transfer 
request When a document has been updated, however, 
en updated document element may be directly transmit- 
ted without notifying the client device of the update Infpr- 
matlon. 

[0135] In the above-described embodiments, a 
recording medium having an updating program stored 
thereon may be installed in each of devices as 



described above. As such a recording medium, a semi- 
conductor memory, an optical disk, an opiomagnetic 
disk, a magnetic recording medium, or the like may be 
used. 

5 [0136] As described above, according to the 
present invention, when a part of information stored in a 
storage device has been updated, it is made possible to 
conduct information update management in units of a 
minimum constituent of the information including the 
io updated portion thereof. For example, it is possible to 
transmit only the minimum unit Including the updated 
portion to another storage device which stores the same 
infonmation and rewrite the information. In other words, 
when a part of infonnation has been updated, a mini- 
ms mum constituent unit of the information Including the 
updated ponion can be transferred without transferring 
the whole information. Therefore, the amount of trans- 
ferred information and the time required for data transfer 
can be reduced, taking some of the load off the network. 
^0 [0137] Furthermore, notifying or broadcasting 
means for notifying other devices on the network of 
occurrence of information update is provided in a stor- 
age device. As a result, it is possible to make all other 
storage devices storing the same information recognize 
B5 that the information has been updated. Therefore, 
updating the information can be conducted rapidly 
within the network. 

[0138] Furthermore, by making update Information 
broadcasted by a storage device include information 

3c concerning its update time, it becomes possible for 
another storage device to recognize the time when the 
information has been updated. For example, even if the 
same update information is received, it is avoided to 
repeat the same update processing twice. 

35 [0139] Furthermore, a change to the information is 
managed in a minimum unit including the changed por- 
tion, together with the update time. In addition, update 
Information broadcasted by a storage device may 
include information identifying a minimum unit including 

^0 the updated portion and Information concerning the 
update time thereof. As a result, it is possible to recog- 
nize when a change was conducted for each of constit- 
uents of the information. 

[0140] At predetenmined time intervals, the notify- 
45 ing means notifies another device of Information updat- 
ing for a predetermined time period. Even if a channel to 
another storage device is impaired when update has 
. occumed, it is possible to notify the other storage device 
of update information. 
50 [0141 J Furthermore, when a part of stored informa- 
tion is altered, a storage device notifies a control device 
for managing information stored in respective storage 
devices that information has been updated. The control 
device can notify only e storage device storing the same 
55 InfomiBtion that the Information has been updated. As a 
result, the control device can filter the update informa- 
tion transferred from, the storage device and t.-^nsmit the 
update inform.ation to only a storage device that needs 
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the updated iniormation. Therefore, the amount of data 
iransrerred between the contfol device and ihe storage 
devices can be reduced. 

[0T421 Furthernnore. v^hen a pan of stored informa- 
tion is altered, the storage device transmits update infor- 
mation and a minimum unit of information including the 
updated portion to a control device for managing Infor- 
mation stored In respective storage devices. Tne control 
device stores the same information as the information 
stored in respective storage devices. As a result. It Is 
possible to prevent an acquisition request for the same 
information and information data from being transferred 
between a storage device and the control device plura! 
times. Therefore, the amount of data transferred 
between the storage device and the control device can 
be reduced. 

[0143] Furthermore, when a pan of stored infonna- 

tion is altered, the storage device notifies a control 
device of update information including update time of 
information and a minimum unit of information including 
the updated portion. The control device stores informa- 
tion that are stored in respective storage devices, and 
manages the information stored in respective storage 
devices and update time of the information, and trans- 
fers a minimum unit of information including the updated 
portion transferred from a storage device to another 
storage device which stores the infomnation having 
update time older than update time transferred from the 
storage device. As a result, the amount of data trans- 
ferred between the control device and another storage 
device can be reduced. 

[0144] When a part of a document stored in g 
server device has been updated, the structured docu- 
ment processing system according to the present inven- 
tion makes it possible to conduct update management 
in a minimum element of the document including the 
updated portion. For example, it is possible to transmit 
only tne element including the updated ponion to a cli- 
ent device storing the same document and to update 
the document stored in the client device. 
[0145] Furthermore, in the case where a part of a 
document stored in a server device has been updated, 
a minimum element of the document including the 
updated portion is transmitted to another device storing 
the same document. When a part of a document has 
been updated, therefore, a minimum constituent ele- 
ment of the document including the updated portion can 
be transferred without transferring the whole document. 
Therefore, the amount of transferred data and the time 
required for transfer of a structured document can be 
reduced, and the load of the network can be decreased. 
[0146] Furthermore, a notifying or broadcasting 
means for notifying another device existing on the net- 
work that the document has been updated is provided »n 
a server device. As a result it is possible to make ail cli- 
ent devices storing the same document recognize that 
the document has been updated. Therefore, alteration 
of a document can be conducted rapidly in the network. 



[0147] Furthermore, update information received 
from a server device including information concerning 
update time of a document allows a client device to rec- 
ognize the time when the document has been altered. 
5 For example, even if tne same update information is 
received concurrently, it is avoided lo repeat the same 
update processing twice. 

[0148] Furthermore, alteration of a document is 
managed in a minimum element including the alteration 

JO portion, together with the update time. In addition, 
update Information received from a server device 
includes infonnation identifying a minimum element 
including an alteration portion of the document and 
information concerning the update time of the minimumt 

15 element. As a result, it is possible to recognize when 
alteration was conducted tor each of elements of the 
document. 

[0149] At predetermined time intervals, a notifying 
or broadcasting means notifies a client device of update 

?o information. Even if a connection between the server 
device and tne client device is impaired when update 
has occurred, it is possible to notify the client device of 
update information with reliability. 
[0150] Furthermore, when a part of a stored docu- 

25 ment is altered, a server device notifies a gateway 
server device of update Information indicating that infor- 
mation has been updated. The gateway server device 
that manages information stored in respective client 
devices notifies a client device which stores the docu- 

30 ment that the information has been updated. As a result, 
the gateway server device can filter the update informa- 
tion received from the server device and tfBnsmit the 
update information to only a client device holding the 
information that needs the altered document. Therefore, 

35 the amount of data transferred between the gateway 
server device and the client device can be reduced. 
[0151] Furthermore, when a part o; a stored docu- 
ment is altered, the server device notifies a gateway 
server device of update information indicating that infor- 

40 mation has been updated and a minimum element of a 
document including the updated portici. The gateway 
server device for managing documents stored in 
respective client devices also stores the document 
stored in the server device. As a result, it is possible to 

45 prevent an acquisition request for the same document 
and document data from being transferred between the 
server device and the gateway server device a plurality 
of times. Therefore, the amount of data transferred 
between the server device and the gateway server 

50 device can be reduced. 

[0152] Furthermore, when a part of a stored docu- 
ment is altered, the server device notifies a gateway 
server device of update information including update 
time of information and a minimum element of a docu- 

55 ment including the updated portion. The gateway server 
device which stores documents stored in respective cli- 
ent devices manages documents stored in respective 
server devces and update time of the documents, and 
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transfers a minimum element of a document including 
the updated portion received from a server device to a 
client device which stores a document having update 
time older than update lime transferred from the server 
device. As s resui: the amouni o\ data transferred r 
between the gateway server device and the client 
device can be reduced. 

Claims 

10 

^. An Intormaiion management system comprising a 
plurality of nodes connected to each other via a net- 
v/ork, wherein each of the plurality of nodes (C. S) 
comprises; 

15 

a storage (C3. S3) for storing information to be 
shared among the plurality of nodes; and 
characterized by 

an update manager (Cl, C2, C4. Si, S2. S4) 
for managing an update of the information 20 
using an updated minimum unit of the informa- 
tion, the updated minimum unit including an 
updated portion of the information. 

2. The information management system according to 25 
claim 1, wherein, when an update occurs at the 
node, the update manager transmits an updated 
minimum unit of the information to another node. 

3. The information management system according to 30 
claim 1, wherein, when an update occurs at the 
node, the update manager transmits update infor- 
mation to another node, the update information 
including Identification infonnation identifying an 
updated minimum unit of the information. 35 

4. The information management system according to 
claim 2, wherein, when receiving an updated mini- 
mum unit of the Information from another node, the 
update manager updates a corresponding mini- 40 
mum unit of the information siored in the storage 
using the updated minimum unit received. 

5. The information management system according to 
claim 1 . wherein the information comprises a plural- 45 
ity of elements which are hierarchically structured, 
wherein a minimum element including the updated 
portion of the . information is determined as the 
updated minimum unit. 

50 

6. The information management system according to 
claim 1, wherein the update manager manages the 
update of the information using an update time at 
which th^ update of the information occurs, 

wherein, when an update occurs at the 55 
node, the update manager transmits update infor- 
mation to another node, the update Infonmation 
including the update time. 



7. The information management system according to 
claim 6, wherein, when receiving the update infor- 
mation from another node, the update manager 
updates the information stored in the storage based 
on the update information received. 

8. The Information management system according to 
claim 7, wherein 

the update manager determines whether the 
update lime of the update information received 
is later than an updated time of the information 
currently stored in the storage, and 
when the update time of the update information 
received is later than an updated time of the 
information currently stored in the storage, the 
update manager requests transfer of an 
updated minimum unit of the information. 

9. The Information management system according to 
claim 1, wherein, when an update occurs at the 
node, the update manager transmits an updated 
minimum unit of the information to another node at 
a plurality of predetermined times. 

10. The information management system according to 
claim 1, wherein, when an update occurs at the 
node, the update manager transmits update infor- 
mation to another node at a plurality of predeter- 
mined times, the update information including 
identification infonnation identifying an updated 
minimum unit of the information. 

11. The information management system according to 
claim 10, wherein the update manager mianages 
the update of the information using an update time 
at which the update of the information occurs, the 
update information further includes the update 
lime. 

12. The information management system according to 
claim 3, further comprising a control node (G) for 
controlling communications between the nodes on 
the nehvork, 

the control node comprising: 
an information manager for managing the infor- 
mation stored in the storage for each of the 
nodes; 

an update information receiver for receiving an 
update information from a first node at which 
an update of the information occurs: and 
an update controller for transmitting the update 
Information received from a first node to a sec- 
ond node. 

13. The information management system according to 
claim 12. wherein the update controller of the con- 
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trol node transmits the update informaiion received 
irom the first node lo ihe secono nooe ai a plurality 
of predetermined times. 

14. Tne information management system according to 5 
claim 12, v/herein, v/hen the second node receives 
the update information from the coniroi node, the 

update meneger ot the second node updates the 
information stored in the storage based on the 
update Intormaiion received. 

15. The information management system according to 
claim 14, wherein, in the second node, 

the update manager determines whether the i5 
update time of the update information received 
is later than an updated time of the informaiion 
currently stored in the storage, and 
when the update time of the update information 
received is later than an updated time of the 20 
information currently stored in the storage, the 
update manager uses the identification infor- 
mation to request transfer of an updated mini- 
mum unit of the information from the control 
node. 25 

16. The inform.ation management system according to 
claim 6, further comprising a control node for con- 
trolling communications between the nodes on the 
network, 30 



17. A structured document processing system compris- 
ing a network composed of a server device and a 55 
pluralit>' of client devices, the server device storing 
a structured document composed of a plurality of 
elements which are hierarchically structured, each 



of the elements being a constituent unit ol the struc- 
lurtd document, and each of the clieni devices stor- 
ing a duplication of the structured document, 

the server device (S) comprising: 

an update manager {SvS4) tor managing an 

update of the structured document using an 

updated minimum element ot the structured 

document, the updated minimum element 

including an updated portion of the structured 

document. 

18. The structured document processing system 
according to claim 17. wherein the server device 
funher comprises a transmission section, the 
update manager instructing the transmission sec- 
tion to transmit an updated minimum element of the 
structured document to a client device when the 
structured document has been updated, 

19. The structured document processing system 
according to claim 17. wherein the server device 
further comprises a transmission section, the 
update manager instructing the transmission sec- 
tion to transmit update information to a client device 
when the structured document has been updated, 
the update information including identification infor- 
mation identifying an updated minimum* element of 
the structured document. 

20. The structured dccumeni processing system 
according to claim 1 7, wherein the update manager 
manages the update of the structured document 
using an update time at which the update of the 
structured document occurs, 

wherein, when an update occurs at the 
node, the update manager instructing the transmis- 
sion section to transmit update Information to a cli- 
ent device, the update information including the 
update time. 

21. The structured document processing system 
according to claim 20, wherein, when a client 
device receives the update information from the 
server device, the client device updates the struc- 
tured document stored therein based on the update 
information received. 

22. The structured document processing system 
according to claim 21. wherein each of the client 
devtees comprises: 

a comparator for comparing the update time of 
the update information received is later than an 
updated time of the structured document cur- 
rently stored therein; and 
a transmission controller for requesting transfer 
of an updated minimum element of tne struc- 



the control node comprising: 
an information storage for storing the informa- 
tion stored in the storage of each of the nodes; 

an information manager for managing the Infor- 35 
mation for each of the nodes and an update 
time thereof; 

a update Information receiver for receiving an 
update information from a first node at v>hich 
an update of the informaiion occurs; and 
an update controller for 

selecting a second node having the update 
time of the information stored therein, 
which is later than the update time 45 
included in the update information 
received from the first node, and 
transmining the updated minimum unit of 
the information identified by the identifica- 
tion information included in the update so 
information received from the first node, to 
the second node. 
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lured document when the update tme of the 
update information received Is later than the 
updated time of the structured document cur- 
rently stored therein. 

23. The structured document processing system 
according to claim 17, wherein the update manager 
transmits an updated minimum element of the 
structured document to a client device at a plurality 

of predetermined times, w 

24. The structured document processing system 
according to claim 17, wherein the update manager 
transmits update information to the client device at 

e plurality of predetermined times, the update infor- 15 
mation including identification information identify- 
ing an updated minimum element of the structured 
document. 

25. The structured document processing system ao 
according to claim 24, wherein the update manager 
manages the update of the structured document 
using an update time at which the update of the 
structured document occurs, the update informa- 
tion further includes the update time. 35 

26. The structured document processing system 
according to claim 1 7, further comprising; 

a gateway server device performing protocol 30 
processing between the server device and 
each of the cHent devices, 
wherein the server device transmits update 
Information indicating that the structured docu- 
. ment is updated to the gateway server device, 35 
wherein the gateway server device comprises: 
an structured document manager for managing 
the duplication of the structured document 
stored In the client device; 

an update information receiver for receiving ao 
update information from the server device; and 
an update controller for transmitting the update 
information received from the server device to 
the client device. 

27. The structured document processing system 
according to claim 26, wherein the update controller 
transmits the update information received from the 
server device to the client device at a plurality of 
predetermined times. so 

28. The structured document processing system 
according to claim 26. wherein, when a client 
device receives the update information from the 
gateway server device, the client device updates 55 
the duplication of the structured document stored 
therein based on the update information received. 



29. The structured document processing system 
according to claim 28, wherein each of the client 
devices comprises: 

a comparaior (or comparing the upaaie lime of 
the update information received is later than an 
updated time of the structured document cur- 
rently stored therein; and 
a transmission controller for requesting transfer 
of an updated minimum element of the struc- 
tured document when the update time of the 
update information received is later than the 
updated time of the structured document cur- 
rently stored therein. 

30. The structured document processing system 
according to claim 1 7, further comprising: 

a gateway server device performing protocol 
processing between the server device and 
each of the client devices, 
wherein the server device transmits update 
information including an update time and the 
updated minimum element to the gateway 
server device, 

wherein the gateway server device comprises: 
an structured document storage for storing the 
duplication of the structured document stored 
in the client device: 

an structured document manager for managing 
the duplication of the structured document for 
the client device and an update time thereof; 
an update information receiver for receiving the 
update information from the server device, and 
an update controller for transmitting the 
updated minimum element of the structured 
document to a client device having the update 
time of the structured document stored therein, 
which is later than the update time included in 
the update information received from the 
server device. 

31. An information management method in a system 
comprising a plurality of nodes connected to each 
other via a network, the method comprising the 
steps of: 

at each of the plurality of nodes, 

a) storing information to be shared among 
the plurality of nodes in a storage; and 

b) managing an update of the information 
using an updated minimum unit of the 
Information, the updated minimum unit 
including an updated portion of the infor- 
mation. 

32. The information management method according to 
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claim 31 . wherein the step (b) comprises the steps 
of: 

delecting that an update occurs ai the node; 
and transmitting an updated minimum unit of 
the information to another node. 

33. Th» Information manayimant m«thod •oeordlng to 

claim 31, wherein the step (b) comprises the steps 
ot: 

detecting that an update occurs at the node; 
and 

transmitting update information to another 
node, the update information including identifi- 
cation information identifying an updated mini- 
mum unit of the information. 

34. The information management method according to 
claim 32. further comprising the steps of: 

at a node receiving an updated minimum unit of 
the information from another node. 

c) updating a corresponding minimum unit 
of the information stored in the storage 
using the updated minimum unit received. 

35. The information management method according to 

claim 31, wherein the information comprises a plu- 
rality of elements which are hierarchically struc- 
tured, wherein a minimum element including the 
updated portion of the information is determined as 
the updated minimum unit, 

36. The Information management method according to 
claim 31 , wherein in the step (b). tne update of the 
information is managed using an update time at 
which the update of the information occurs, 

wherein the step (b) comprises the steps of: 

detecting that an update occurs at the node; 
end 

transmitting update information to another 
node, the update information including the 
update time. 

37. The information management method according to 
claim 36. further comprising the step of; 

at a node receiving the update information from 
another node. 

c) updating the information stored in the 
Storage based on the update information 
received. 

38. The information management method according to 
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claim 37, wherein the step (c) comprises the steps 
of: 

determining whether the update time of the 
update information received is later than an 
updated time of the information currently stored 
In the storage; and 

wh«n th« updfltB time of th« update Information 
received is later than an updated time ot the 

information currently stored in the storage, 
requesting transfer of an updated minimum unit 
of the information. 

39. The information management method according to 

claim 31. wherein, when an update occurs at the 
node, an updated minimum unit of the information 
is transmitted to another node at a plurality of pre- 
determined times. 



20 40. The information management method according to 
claim 31, wherein, when an update occurs at the 
node, update information is transmitted to another 
node at a piuraliry of predetemnined times, the 
update information including identification infomna- 
tion identifying an updated minimum unit of the 
information. 



41. The information management method according to 
claim 40, wherein. the update of the information is 
managed using an update time at which the update 
of the information occurs, the update information 
further includes the update time. 
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42. The information management method according to 
claim 33. wherein the system further comprises a 
control node for controlling communications 
between the nodes on the network, 

the method further comprising the steps of: 
at the control node, 

c) managing the information stored in the 
storage for each of the nodes; 

d) receiving an update information from a 
first node at which an update of the infor- 
mation occurs; and 

e) transmitting the update information 
received from the first node to a second 
node. 

43. The information management method according to 
claim 42, wherein in the step (e). the update infor- 
mation received from the first node is transmitted to 
the second node at a plurality of predetermined 
times. 

44. The infonnation management method according to 
claim 42. further comprising the steps of: 
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at the second node receiving the update infor- 
mation from the control node, 

updating the informaiion stored in the storage 
based on the update information received, 

5 

45. The information management method according to 
claim 44, further comprising the steps of; 

at the second node. 

determining whether the update time of the w 
update information received is later than an 
updated time of the Information currently stored 
in the storage; and 

when the update time of the update information 
received is later than an updated time of the is 
information currently stored in the storage, 
using the identification information to request 
transfer of an updated minimum unit of the 
Information fronn the control node. 

2C 

46. The information management method according to 
claim 36. the systenn further cDmprises a control 
node for controlling communications between the 
nodes on the network. 

25 

the method further comprising the steps of; 
at the control node, 

Storing the information stored in the storage of 

each of the nodes in an information storage; 

managing the information for each of the nodes ao 

and an update time thereof; 

receiving an update information from a first 

node at which an update of the information 

occurs; 

selecting a second node having the update 3S 
time of the information stored therein, which is 
later than the update timre included in the 
update information received from the first node; 
and 

transmitting the updated minimum unit of the 
information identified by the identification infor- 
mation Included in the update Information 
received from the firet node, to the second 
node. 

47. A structured document updating method in a net- 
work composed of a server device and a plurality of 
client devices, the server device storing a struc- 
tured document composed of a plurality of ele- 
ments which are hierarchically structured, each of so 
the elements being a constituent unit of the struc- 
tured document, and each of the client devices stor- 
ing a duplication of the structured document, the 
method comprising the steps of: 

55 

at the server device, 

a) managing an update of the structured 



document using an updated minimum ele- 
ment of the structured document, the 

updated minimum element including an 
updated portion of the structured docu- 
ment, and 

b) notifying the client devices on the net- 
work that the structured document is 
updated when a part of the structured doc- 
ument has been changed. 

48. The structured document updating method accord- 
ing to claim 47. further comprising the steps of; 

at a client device receiving an updated mini- 
mum element of the structured document from 
the server device. 

c) updating a corresponding minimum, ele- 
ment of the structured document stored 
therein using the updated minimum ele- 
ment received. 

49. The structured document updating method accord- 
ing to claim 47. wherein in the step (a), the update 
of the information is managed using an update time 
at v/hich the update of the infomnation occurs. 

wherein the step (b) comprises the step of: 

transmitting update infonmation to the client 
devices, the update information including the 

update time, 

50. The structured document updating method accord- 
ing to claim 49, further comprising the step of: 

at a client device receiving the update informa- 
tion from the server device. 

c) updating the information stored therein 
based on the update information received. 

51. The structured document updating method accord- 
ing to claim 50, wherein the step (c) comprises the 
steps of: 

determining whether the update time of the 
update information received is later than an 
updated time of the structured document cur- 
rently stored therein; and 
when the update time of the update information 
received is later than an updated lime of the 
structured document currently stored therein, 
requesting transfer of an updated minimum ele- 
ment of the structured document. 

52. The structured document updating method accord- 
ing to claim 47, wherein an updated minimum, unit 
of the structured document is transmitted to the cH- 
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ent devices at a plurality of predetermined rimes. 

53. The structured docurtient updating method accord- 
ing to claim 47. wherein update information is trans- 
mined to the client devices at a plurality' of 
predetermined limes, tne update information 
Including Identification information identifying an 
updated minimum unit of the structured document. 

54. The structured document updating method accord- 
ing to claim 53. wherein tne update of me informa- 
tion Is managed using an update lime ai which the 
update of the structured document occurs, the 
update information further includes the update 
time. 

55. The structured document updating method accord- 
ing to claim 47, wherein the network further com- 
prises a gateway server device performing protocoi 
processing between the server device and each of 

the client devices, 

the method fuaher comprising the steps of: 
at the gateway server device. 

c) managing the structured document 
stored in each of the client devices; 

d) receiving an update information from the 
server device; and 

e) transmitting the update information 
received from the server device to a client 
device. 

56. The structured document updating method accord- 
ing to claim 55. wherein in the step (e). the update 
information received from the server device is 
transmitted to the client device at a plurality of pre- 
determined times. 

57. The structured document updating method accord- 
ing to claim 55. further comprising the steps of: 

at the client device receiving the update infor- 
mation from the gateway server device, 
updating' the structured document stored 
therein based on the update information 
received. 

58. The structured document updating system accord- 
ing to claim 57, further comprising the steps of: 

at the client device. 

determining whether the update time of the 
update iofomnation received is later than an 
updated time of the structured document cur- 
rently stored therein; and 
when the update time of the update information 
received is later than an updated time of the 



structured document currently stored therein, 
using the identification information to request 
transfer of an updated minimum unit of the 
structured document from the gaieway server 
5 device. 

69. The structured document updating system accord- 
ing to claim 47, wherein the network further com- 
prises a gateway server device perfomiing protocol 
10 processing between the server device and each of 
tne client devices, 

the method further comprising the steps of: 

at the gateway server device, 
15 storing the structured document stored in each 

of the client devices in an information storage; 

managing the structured document for each of 

the client devices and an update time thereof; 

receiving an update information from the server 
?o device at which an update of the structured 

document occurs: 

selecting a client device having tne update lime 
of the structured document stored therein, 
which is later than the update time included in 
25 the update information received from the 

server device; and 

transmitting the updated minimum unit of the 
structured document identified by the identifi- 
cation Information included in the update infor- 
30 mation received from the server device, to the 

selected client device. 

60. A storage medium storing a computer program for 
performing information management in a system 

35 comprising a plurality of nodes connected to each 
other via a netw^ork, the computer program at each 
ot the plurality of nodes, comprising the steps of: 

a) storing information to be shared among the 
40 plurality of nodes in a storage; and 

b) managing an update of the information using 
an updated minimum unit of the information, 
the updated minimum unit including an 
updated portion of the infomnation. 

IS 

61. A storage medium storing a computer program for 
updating a structured document in a netv^ork com- 
posed of a server device and a plurality of client 
devices, the server device storing a structured doc- 

50 ument composed of a plurality of elements which 
are hierarchically structured, each of the elements 
being a constituent unit of the structured documeni. 
and each of the client devices storing a duplication 
of the structured document, the computer program 

55 at the server device, comprising the steps of: 

a) managing an update of the structured docu- 
ment using an updated minimum element of 
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the Structured document, the updated mini- 
mum element including an updated portion of 
the structured document; and 
b) notifying the client devices on the netv/ork 
that the struct urea documeni is updated when 
a pan of the structured document has been 
changed. 
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